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Key indicators: single-crystal X-ray study; T = 1 1 3 K; mean cr(C-C) = 0.002 A; 
R factor = 0.040; wR factor = 0.106; data-to-parameter ratio = 18.5. 

In the title molecule, C23H20N4O2S, the triazole ring forms 
dihedral angles of 150.3 (2), 77.3 (2) and 77.6 (2)°, respec- 
tively, with the furan ring and the phenyl rings. The furan ring 
is almost perpendicular to the central phenyl ring, making a 
dihedral angle of 86.0 (3)°. 

Related literature 

For the crystal structures of related l,2,4-triazole-5(4//)- 
thione derivatives, see: Al-Tamimi et al. (2010); Fun et al. 
(2009); Gao et al. (2011); Tan et al. (2010); Wang et al. (2011); 
Zhao et al. (2010). 
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Experimental 

Crystal data 

C 23 H 20 N 4 O 2 S 
M, = 416.50 
Monoclinic, P2i/c 
a = 8.154 (3) A 
b = 21.194 (6) A 
c = 12.878 (4) A 
P = 107.965 (5)° 

Data collection 

Rigaku Saturn CCD area-detector 

diffractometer 
Absorption correction: multi-scan 

(CrystalClear; Rigaku/MSC, 

2005) 

T min = 0.958, r maI = 0.979 

Refinement 

R[F 2 > 2a(F 2 )] = 0.040 

wR(F 2 ) = 0.106 

S = 1.07 

5030 reflections 



V = 2117.0 (12) A 3 
Z = 4 

Mo Ka radiation 
fi = 0.18 mm~' 
T = 113 K 

0.24 x 0.20 x 0.12 mm 



26979 measured reflections 
5030 independent reflections 
4229 reflections with / > 2a(I) 
R iM = 0.043 



272 parameters 

H-atom parameters constrained 
Ap max = 0.33 e A~ 3 
Ap mi „ = -0.18 e A~ 3 



Data collection: CrystalClear (Rigaku/MSC, 2005); cell refinement: 
CrystalClear; data reduction: CrystalClear; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

We gratefully acknowledge support of this study by the Key 
Laboratory Project of Liaoning Province (No. 2008S127) and 
the Doctoral Starting Foundation of Liaoning Province (No. 
20071103). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: ZS2141). 



References 

Al-Tarrumi, A.-M. S., Bari, A., Al-Omar, M. A., Alrashood, K. A. & El-Emam, 

A. A. (2010). Acta Cryst. E66, ol756. 
Fun, H.-K., Chantrapromma, S., Sujith, K. V. & Kalluraya, B. (2009). Acta 

Cryst. E65, o495-o496. 
Gao, Y., Zhang, L. & Wang, H. (2011). Acta Cryst. E67, ol794. 
Rigaku/MSC (2005). CrystalClear. Molecular Structure Corporation, The 

Woodlands, Texas, USA, and Rigaku Corporation, Tokyo, Japan. 
Sheldrick, G. M. (2008). Acta Cryst. A64, 112-122. 
Tan, K. W., Maah. M. J. & Ng, S. W. (2010). Acta Cryst. E66, o2224. 
Wang, W, Gao, Y., Xiao, Z., Yao, H. & Zhang, X (2011). Acta Cryst. E67, o269. 
Zhao, B., Liu, Z., Gao, Y, Song, B. & Deng, Q. (2010). Acta Cryst. E66, o2814. 



o2728 Wang et a/. 



doi:10.1 107/S1 60053681 1035185 



Acta Cryst (201 1 ). E67, o2728 



supplementary materials 



supplementary materials 



Acta Cryst. (2011). E67, o2728 [ doi:10.1107/S1600536811035185 ] 

f*ac-3-{4-[(Furan-2-ylmethylidene)amino]-3-methyl-5-sulfanyKdene-4,5-dihydro-l//-l,2,4-triazol- 
l-yl}-l ,3-diphenylpropan-l-one 

W. Wang, Y. Gao, W. Wu, C. Xu and Q. Liu 
Comment 

In a continuation of structural studies by our group (Wang etal, 2011) of Mannich base derivatives synthesized by reactions 
of amino heterocycles and aromatic aldehydes, we present here the crystal structure of the title compound, C23H20N4O2S. 

The bond lengths and angles in this compound are found to have values comparable with those reported in related 

1,2,4-triazole- 5(4#)-thione derivatives (Al-Tamimi et al, 2010; Fun et al. (2009); Tan et al. (2010); Wang et al, 2011;). 

2 

The CI and C2 atoms in the 1,2,4-triazole ring show distorted C sp hybridization states with bond angles of 102.03 (10)° 
(Nl— CI— N3), 131.01 (9)° (N3— CI— SI), 110.81 (11)° (N2— C2— N3) and 125.29 (12) 0 (N2— C2— C23), which are 
similar to those in other reported triazole derivatives (Zhao et al., 2010; Gao et al, 2011). The 1,2,4-triazole ring forms 
dihedral angles of 150.3 (2), 77.3 (2) and 77.6 (2)° with the furan ring and the phenyl rings, respectively. The furan ring is 
almost perpendicular to the C12 — C17 phenyl ring, with a dihedral angle of 94.0 (3)°. 

Experimental 

The title compound was synthesized in the reaction of 2-furfural (2.0 mmol) with 3-(4-amino-3-methyl-5-thioxo-4,5- di- 
hydro-l//-l,2,4-triazol-l-yl)-l,3-diphenylpropan-l-one (2.0 mmol), by refluxing in ethanol. The reaction progress was mon- 
itored via TLC. The resulting precipitate was filtered off, washed with cold ethanol, dried and purified to give the target 
product as a colorless solid in 75% yield. Crystals suitable for single -crystal X-ray analysis were grown by slow evaporation 
of a solution in chloroform-ethanol (1:1). 

Refinement 

Hydrogen atoms were positioned geometrically and refined as riding (C — H = 0.95-1.00 A) and allowed to ride on their 
parent atoms, with C/i S0 (H) = 1.2C/ eq (C). 



Figures 




Fig. 1. A view of the molecule of the title compound showing the atom-labelling scheme. Dis- 
placement ellipsoids are drawn at the 60% probability level. 
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rac-3-{4-[(Furan-2-ylmethylidene)amino]-3-methyl-5-sulfanylidene- 4,5-dihydro-1H-1,2,4-triazol-1-yl}-1,3-di- 
phenylpropan-1 -one 



Crystal data 
C23H20N4O2S 
M r = 416.50 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 8.154 (3) A 
6 = 21.194 (6) A 
c= 12.878 (4) A 
P= 107.965 (5)° 

F= 2117.0 (12) A 3 
Z=4 



F(000) = 872 

D x = 1.307 MgnT 3 

Mo i&x radiation, X = 0.71073 A 

Cell parameters from 7435 reflections 

0= 1.7-27.9° 

H = 0.18 mm -1 

T= 113 K 

Prism, colorless 

0.24 x 0.20 x 0.12 mm 



Data collection 

Rigaku Saturn CCD area-detector 
diffractometer 

Radiation source: rotating anode 
multilayer 

Detector resolution: 14.63 pixels mm" 1 
<p and co scans 

Absorption correction: multi-scan 
(CrystalClear; Rigaku/MSC, 2005) 
r min = 0.958, T max = 0.979 
26979 measured reflections 



5030 independent reflections 

4229 reflections with / > 2a(I) 

R int = 0.043 

fl = 77 9° 
u max ^ 1 .y , 

A = -10-»10 
^ = -27^27 
/ = -16->16 



Refinement 

Refinement on 
Least-squares matrix: full 
R[F 2 > 20CF 2 )] = 0.040 
wR(F 2 ) = 0.106 

S= 1.07 

5030 reflections 
272 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = 1/[g 2 (F 0 2 ) + (0.0597P) 2 + 0.0507P] 
where P = (F 0 2 + 2F c 2 )/3 
(A/o) max = 0.001 

Ap m ax = 0.33 e A~ 3 
Ap mi „ = -0.18eA- 3 
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Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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C21 0.0342 (8) 0.0678 (11) 0.0231 (7) 0.0116 (8) 0.0073 (6) -0.0102 (7) 

C22 0.0372 (8) 0.0515 (9) 0.0266 (7) 0.0192 (7) -0.0012 (6) -0.0157 (7) 

C23 0.0523 (10) 0.0433 (9) 0.0259 (7) -0.0241 (7) 0.0012 (7) 0.0018(6) 



Geometric parameters (A, °) 
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